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Abstract (Basic): W0 9918218 A1 

NOVELTY - An alkali protease is new which is produced by strains of 
Bacillus. Its ability to digest casein is not inhibited by oleic acid 
and it has a high stability to oxidising agents. 
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DETAILED DESCRIPTION - An alkali protease is new which is produced 
by microorganisms and has the following properties: 

(a) it is active over the pH range 4-13 and has at least 80% of its 
optimum activity over the range pH 6-12; 

(b) after 30 minutes at 40 degreesC it is stable over the pH range 
6-11; 

(c) its isoelectric point is 8.9-9.1; 

(d) its ability to digest casein is not inhibited by oleic acid; 

(e) it has molecular weight about 43,000 by SDS-PAGE. 
INDEPENDENT CLAIMS are included for: 

(1) DNA sequences encoding the alkali protease; 

(2) microorganisms producing the enzyme; and 

(3) washing compositions containing the enzyme. 

USE - As an enzyme in washing compositions for use in automatic 
dishwashers and for washing clothes. 

ADVANTAGE - The stability to oxidising agents allows the enzyme to 
be an effective component of washing compositions including bleaches. 

DESCRIPTION OF DRAW I NG (S) - This shows the relative activity of the 
enzyme against time (minutes) in the presence of 50mM hydrogen peroxide 
for (diamonds) the enzyme from strain KSM-KP43 ; (squares) a commercial 
washing enzyme (Durazym) (Novo-Nordisk) ; and (triangles) protease-K 
(Kao) . 
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LflD»*Stt£tO*. 30t:. 1 0»m5«?^ffofc. 5X (w/v) *X>S 
Jg«2mL«:&lIlLTRfi;€r»Jt$tt. 4 2 0 n mlC*Jtt*©3tft€:»£Lfc. 

fc*5. S«1M (U) 11. _te<DRJEfttf£*5V»T l»IS!tl ** mo l<Dp 

(c) r>v> ^^oe>it 

7>V >flW*i£lc;fiEV» (M. L. Anson. J. Gen. Physiol. 
2 2 . 7 9 (1 9 3 8)). »*€:ffl^T^Alfll^^D tf >€rSCtt$i*. *B 
Jtth'i^LCTpHlO. 5tLt. :Ofi««« (At^Df>tLT2. 
2 56) 0. 5mLJC»#aO. lmL (1. 0X10"»-1. 0X10'»A 
. U) £i*iQL2 sriCTl O^IBlRJCtfTV*. 4. SXOhU^oMil. 
OmLfcflO*. Rlfc€:#ltUfc. RlSI*T«. S4>#« <3. OOOrpm. 1 

o#) fefrv^ -ttojifli«*ic«^n*«e»P«!t7*-u>- o-u-tt ( 

O. H. Lowrye. J . Biol. Chem. . 1 9 3 . 2 6 5 (1 9 5 1 
) ) iCfc^Tfcftbfc. 

at*. mmim& (a. u) w., jtewkjc&fcc*5v>Ti$Hsmimmo i 

(2) £2pH 

*7if-f > 1 X (w/v) ^t)5 Ommo I /LOt/'J -;h>- □ t*>V>« 
««lmLKfi*Jfcl8« (3. 0xl0-»mP. U) 0. lmLSiBA. fcif-f 
«fc t> TiSttSHE fcfr^ fc. 

(3) pH$tttt 

-v h> • o t*>7 >*S«tt (2 Ommo 1 /L. 2mmo 1 /L4&ft*/I' 

(16) WO 9 9/1 8 2 1 8 

ft. 50mmol/LWS»f*(pH10. O) T2 OfS^Rb. > 

o) mitm (iesft^ft) ©Kff 

«8Sffc**Rtf£ft:*il'^C^fc£0:/ , J v h> * ae>V>«ffiiff («**» 
K: SOmmoi/Leim. 2mmo l/LSft*;^^. 2 Ommo 
l/L7*'J7h>-Dt>V> (pH8. 0) 2. 7mLt30T:, 1 5»ISJ« 
£bfcft. 0. 3mLO»*»ae*ttlbfc. f»»8l,T^t5 
iiL<0*^7— "tT ««- U >^-^>A-fAtt» : 2 0mg/mL) XOKftff 
ICO. 8mL^>7*'J>^t. tt<tRlC€:f*Jtatrfc- tLT. fc*>?*fc2 
mmo I /L£fb*;P>OAT»£IC«RUfc». ^Bfc««fl££fflHT»#Stt 

do) &B&&<at*« 

IX (w/v) *-tM*>£StJ5 0mM<;>S8«fi (pH7) ££SI8tt£ 
LX, 0-1 0mM©tl/-f>KthU«>A#aTT2 0t. 15#lBRJD€:fT 

I 1 . *S*&* 

(1) £IpH 

3SS<0:/O^7— £ (KP4 3. KP 1 7 9 0. KP 9 8 6 0) ICStfTp 
H(D£V^I4Lt. 5ipHC45lUgtt€10 0XtU. fcpHT<DKP4 

HlipH6-l 2IC*D. lt*iCC:^pHfii«^V>T«^SS»RetttelBe 

(2) pH$£tt 

ffiaiD<OB*Stt€rl OOXtU, 4 0#!BJRtf 1 0CT2 4S5R3© 

«#t*<0. ft p HC^»4K P 4 3 OSSfttt 2 Rtf 3 Lfc. *<DI5 
4 Ot:. 3 0#|B)G>fil3Tii. v>mfcpH6~ 1 2<0lZ:i5BT££T&0 
. A^^^A-f * >©MC£^TpH5l;ii5tt*3c£ttt>&«an*C£a<^ 

*>tp\zu?fz. i or. 24^pjosasxii. urnfcpH5-i2<oit 



(15) WO 9 9/1 8 2 1 8 

«PC»J*l8tt£ (8. 0 x 1 0- - mP. U. ) SoL 4 CC. 
3 04tWRtf 1 0"C. 2 4^»8J<D©3€fT-3fe. C<D®3««:*?&!*. 5 0mm 
o l/L^8«Ki9r4 Of&tCl&fKLfctt. *1f-f >^CiL0«#Stt€r«S 

(4) Sigfiff 

fc-fcW > 1 X (w/v) €^T55 0mmo I /L*OK»18 (pH 1 0 
. 0) lmL«P*Z. »*5IS«2. OxiO-'mP. U. ) 0. lmLfcifefiOL 
, 10-8 0r$TOftaflET*-tV >ttlCJ:0Stt»»£€:fT^fc. 

fcis. fttt8«S»i5mmo J /Ltttfta^^AW^ftTRtflESftTOffi* 

(5) smtt 

2 0mmol/L*O8tt«iil(pH10. 0) 5mmo I /Lfifk*^ 

->^Acr)^ftT&^fiFfiTOffi*lC*^T. (2. 5X1 0" * mP 

. U. ) fcffl*. OttlSJftffiSfcfr^fc. 5 Ommo 1 /L 

**>K*g«« (pHlO. 0) TT5ffiftRU. fc-tW nS?¥fttt©ai£ 

(6) &K<=r>o»w 

lmmo 1 /Lfttt&Kttfc£tt2 Ommo 1 /L (pH 1 0. 
0) «PlC6*JfcJBfi£ (4. 0 x 1 0- * mP. U. ) feflSDOb. 3 Ot. 2 OttSl 
<OJSStfTt>fc -^Wtt. 5 0nunol/l^StSSai (pHlO. 0) T5 

(7) ESMORff 

lommo i/L0>««*« ( P H7. o) i:ftaasae0i«»K»:<t* 

.fc^fflSU (1. OxlO-'mP. U. ) *ri6tBL. 3 or. 2 0 

(8) 9H5SttfflOKMff 

1 XC3#35«ttffl«:*8«Lfc 1 0 Ommo 1 /L *0*IS«tt»C. »3Ei£t* ( 
7. 0 X 1 0- - mP. U. ) *:*tOL. 4 0t. 4 P*fBJCD<M fc. 

(17) WO 9 9/1 8 2 1 8 

(3) ssas 

. *^->->A»*tD*IC*3^*»JS5mtttl OOXtU. fcfifilC*il**KP4 

til 3as©^o^7-trttM«iafte6 oricwr*c<h^«ofc. 

(4) H&ft 

30-6 0tSTO&fiST (pHl 0. 0. 5mmo 1 / LJfift*^>">i» 
mtJDRtf«*aHfc) . 1 0*HBJ<D«*ffiJ3€:fTV>. 

©site i ooxiu. a-j6MKici5tt2>KP4 3<o«^ett€ria5iz:st-r. 
i»rhoror7-' et>*affc*)w->^/»«s*2i»ftici5^xtt. 6 or 

*-CSc^T&9. ISfta^v'OX. (5mmo 1 /L) <D*»IC J: OiaftSeStttt 

(5) &«-f *><*>*5« 

4 8S©7of7- tlCOHT. Sa&SWfi (lmmo I /L) T2 Ommo 
l/L*OKt8«««P (pHlO) . 3 or. 2 0»B3«iaS«:fTt». »£Ffttt 

1 0 0X£T*ffiM«Tatfc>U*: («3f>S) . -t<Ote*. t>?t\o>7aT7- 
-tt>fi<t*fiR^»ffl«Cl:*ffiS^E*&nfc^. te<D&tt&JRJSt«UTtt 
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(19) 
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( 1 dl) 


w 

KIMS 


*t ft (91) 
KP1790 KP9860 




100 


100 


too 


AgM) 3 


66 


•71) 


45 




92 


95 
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CaC £ 2 


97 


95 
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CoC£ 2 


91 


101 


38 




92 


113 


96 


2nC£ 2 


85 




91 


CuC/ 2 


91 


98 


94 


HgC/ 2 


38 


37 


33 


mc.£ 2 


92 


103 


100 



««(pH10.0)301C, 20# 

(6) &«ES»<OK« 

Ommo l/L'J>Btt«« (pH7. 0) lC&«BSW€:mfffiflEC<t* 

rnfc. *0>^D^7-i'<bBSMT**s^-fv^ot;^7^*^'j>ai (d 

FP) . 7x-^^>X^*-JV7A*7-f H (PMSF) &t^*^x^? : > 
TIBS;* <»:*>€,. »tt4»^IC*U>a*&^Te^D^T-'-t*Tib^t4 

7 >*>/w >«>o-r ^>r^>ic:«t*K»iiK«?>^na*»r>fc. 



(20) 
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ffsttti. »s^mo»-c(D»*ettei o oxirsiswe-ca^Lfc (as 
#sb> . 3 mm<o&mtt. EJHT** / M^>-tr>x^*>* (las 

) €rtt^«0<!:r*^B»tt?WlC^«lcJ?ST**J:tA^. *ffiftttW*i&*T ' 



* B5 ft tt SW 
(fiffi : 1 %') 


St 
KP43 


ft ti 

KP1790 KP9360 


mmu 


100 


100 


100 


b 'J ?A(LAS> 


100 


38 


100 




101 


102 


104 




104 


97 


103 




100 


Hi 


100 




113 


107 


107 


(o-SFE) 


112 


113 


105 


V7?>-A7 0H 


10$ 


109 


104 



(8) Kft»l<D«*« 

fta7"Df7-t€5 0mrao I /L3K{fc*# t Stl7 «J v h> • Dtf>V 

>««» (phs. o) «p3ox:T5astfT^. e^wiraseiisrfflfiLfc. 

B 6 iz^tr J: o C. 3 SO»J6HmeifcJHJ8»*a>'* k't-t'^KA P < 

fc^a^if-f a (y# - y/i^x^ttB). & o?» ttfc^fcl* Sr^Lfc. 

(9) ISHfiSOEe 



flj $ ffl 


AS 
(nil) 


* n ft « («) 

KP43 IP1790 


KP9860 




- 


100 


100 


100 


EDTA 


5 


110 


97 


101 


EGTA 


5 


92 


91 


90 


0-7it> !-Di| > 


5. 


100 


103 


100 


DTT 


5 


104 


102 


105 


PCMB 


1 


125 


115 


126 


NRM 


5 


97 


100 


100 


DFP 


1 


14 


17 


16 


PMSF 
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0 
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0 




0. I 


87 


87 


80 




0. 1 


103 


99 


97 




0.1 


102 


101 


93 


E-6 4 


0. 1 


104 


99 


103 




0.1 


99 


102 


102 



EDTA : If U>y75>4ftK (i^v*t9S) 
EGTA:X?U>yj3«-JP4»lt (£>S^tt«) 
DTT : V-fl, (->*V4±S) 

PCMB : p-^on^-^USej&SK (^yv*±») 
N EM : N-X^l^K 5 H (i^VttS) 
DFP : *J<( V7aWL-7n,*fr*)>m (i^^tta) 
PMSF : 7i^A^^>^A^A7A-*'J F (>^V|±«) 
( 7 ) *fl5ftttM©»« 

Sa7Df7-KfcO. lmol/Lh'J^-ttStt««(pH9. 0)*. 
lX<D&tt»ffiftilM-C4 Ot. 4B*F)<0©«frV>. H#fttt^«SLfc. ft 



5 6 



(21) 



jg«?Bfff^TT-g?fflatft^ (tt ) 
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4 Xltgjg (DM) 



KP437o^T-*- 100 
KP1790^o-7-T— t'lOO 
KP936Q-ro-f : t--tfI00 



1 


2 


. 5 _ . 


10 


100 


100 


103 


119 


100 


100 


108 


121 


100 


100 


ion 


106 



*ag«5 (KP 9 8 6 oyPrT-tfaef toJ'D--^^) 
(1) KSM-KP 9 8 6 0«yy ADNAWWHtt 

KSM-KP9 8 60ttttt«:«i6 (0. 5%yA3-^ 0. 2Xj*'J'*7 
h>-S. 0. 0 5XBiI*7. 0. 1 3SKH, PO« -7H, O. 0. 26 
XNaCO* :pH9. 0) 5 0 0mLT30t. 2 BPJtg*Lfc«:. 
IC.I: 9ffi<*€rlEl«Lfc. 86nt»»i^. Sal totMlira £<B#tt ( 
Biochim. Biophyc. Actao. 72. 6 1 9 (1963)) 6 
ro7JfcC«fc0y/ADNA£Wabfc. 
( 2 ) K P 9 8 6 0 7"Df7-« C<DB»»«t #*8«J<D®«t 

1) K^SlCJ:4KP9 8 6 07'Df7-t:roRtt 
KP 9 8 6 O7of7- tf (5mg/mL) 
PMSF (1 0 OmM) 
EDTA (2 0 OmM) 
SDS (0. 0 8mg/mL) 

JiE0D»St<DyDx7— t*«»€r*R*«PT 1 OtfBJttfiLfc. 7*of7- £ 
*8fit€r2mM»KT>^-^A-C»«L. SDS. EDTA. PMSFfcBUfc 

a. aiseaLfcft. 1 o o W LCD*g*t:s»L. fc&stst^yn^Lfc. 

2) h»J^^>C«t4S»^« 

JfttffiB^>r;i, 1 OOixL 

HJ7v> (lug/'mL. Sigma) 1 0 0 v L 

1M Tr is-HCI (pH7. S) SOyL 



4 5 u L 
2 0 « L 
lOuL 
2 5 a L 
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»S* 7 5 0 u L 

3**mf£BJSttfc. SfcOTffitiiSDS (0. OBmg/mL) . EDTA <2 
OOmM) . PMSF (lOOmM) ^nfft3 0O«L. lOOtfL. 2 0 

2mM B^KT^^-^ATjgWU. SDS. EDTA. PMSFSBufcft 
. *ee»Lfcfi. 1 0 0»L<D«S*Cig*?U SDS-PACE«COt>^ 

3) SaaSSIftWEHJ 

2) T»^*lfc1t>r^feUx-f y*- J <Bio-RadtfcS> 12%T© 
gL&toU Quick CBB&feK (B i o-RadttB) TttftLSe/O 
KfettUlfc. «6A>HS#€:*I7)Ti»0tiiU 1. 5mL^--/rt-C«5* 
fc. 5fgfi05SDS-PAGE*|ft/^-.7T- (*afi£li$"J > > 1 4 . 4% (W 
/V) . Tr I sll3. 03 X. SDS (Bio-Ra dttS) 10%) 

r^ATiStt. a^efiUT. ^Df-f >i^— ^>1f- (Protein Se 
quencer 476 Affl :Appl ied Biosyste mttS) €rffl 

(3) PCR 

ttST^eDNAfc^w-tti^ntD+ia. -«»s' *tijicts3V& 2 b-*>3 

OilR©^^?- <B8) £^fi£U ttSDNAlOOng. W-f^-2 
0 pmo I tfflUTPwo DN A polymerase (Boehringe 
r ma n n h e i mttSJ) fc)Bl»Tl 0 0 y L<OSlt?#TP C REfctfr^fc 
. -f >M-XPCRfcfT5«#liEx pand'" long temp! 

ate PCR system (Boehr inger mannhei m£S 
) tfflt»T5 0/iL<Z)R«?JS-CrTO^. H8l:*Lft7'7'f'7-T** 9 8 6 0 
-M2t9 860-25k- R i VfeffiUfc P C RIC X 0 . 5 2 7 b pODNAli 

(24) W0 99/182 18 

KP98 60%&^EcoR I. Sac I. Kpn 1. Hind I 
1 I , BamH I.Xho I.Pst I . B g I I I fcJBV>TfflSL. 
»6*lfc5 2 7 bp DNAfc^D-mtMf WW "7»J y-f-tf— ->3>€:fTl> 

-eot£*. Kpn I «r»<ft«©l/->T/W^'J^Xt5/OK*JK«) 

(7) <>/t-*PCR 

»*nfc5 2 7 b p©fiWi>e^Btfc7"D-7" 1-4 (0 9) 6fflW> 
«-XPCRtfT?t. K P - 9 8 6 0 ttfe* t«IK»« EcoR I . Hind 
111. P s t I . Br I 1 I Cfca^iflffcfcffH. ft^Ligat ion 
Kit v e r. 2 (Ta k a r a ttB) JSSSr^-y hCK^TfTcft. »e>n 
*:5lS»£X*/-JUtieSl*. -fWt-^PCRfflWSDNAtLt. Ec o 
R.1 . Hind i I 1. P s t I . B_bJ_J_1 ©JER*ffi«-f >/t-*PCRJB 
SI32DN A 0 . Ug. y^T-lRtf4ftl0pmo I tExpand I 
ong template PCR systemfeffll»X, PCRSHJ (ftfr 
: (94t 101*. 6 0C3 0». 6 8t 4#) 1 Oif-f ? Jl/. (94TC 
lOfP, 6 Or 30». 6 8t 4»+2 0X'tK?;ua) 2 0-tf-f^iW. 6 
8t: 7fc. 4-C 1») tfr^fc. X. E_c_o_R I «E»*SaS-f >'<-*P 
CRfflRSONAO. lag. 7"7'f7-2&i;3ftl0pmolcExpan 
d long template PCR syst emtlUT. PCRSiC 

(fttt :&±.) €rfro/t. a&ntWBDNAttfrfcH i gh Pure PC 
R Product Purification Kit £ffll>Tf5B&. DN 
A blunting Ki t (TakerattS) tffli>T*tt«:?«<tl/t 
. »-=>nfcDNAttfrc:HfeB*_Sma. I 2l3UfcpUC 1 8£€r££t. 
hCg^TL igation Kit ver. 2fii3€:fTofc. fc&nfc. © . 
35(taS:ffltiT*SSJ M 1 0 9ttfe3>eT>^tAifc^fflV»TBBGIftL 

(8) KP-9"8 6 07-Df7- fcfitG*0>££fiEH<7J«tt 



(23) WO 99/18218 

(4) PCRStttttrT^D--^ 

PCRSfttH I gh pure PCR product purific 
at ion ki t (Boehr inger mannhei mttH) «rfflt>T 
tgglfcft. pUC18<P Sma l 7< Hlligation Kit ve 
r. 2 (TakarattS) fcfflUT16t. -tt5lSU:«fc C»Xtt. 
tfflttA7*7XS KciD^tr^^h-t^E. coli JM10 9« (Taka 
rattS) £fi£U 4 2t, 4 5 Wt-hva '^HA. E. coli 

JM10 9«tiBCttlt. MlCLBtttJA. 3 7 *CT 1 ^ISI«B Ufcfft 
II. I PTG (0. ImM, Sigma) RtfX- g a I £0. 0 0 4 % (w/ 
v) . Sigma). 7>tr->U> (50«g/mL. Sigma) fcSWf & 
LB7*U- hICttftUfc. 3 7tT-«l&ftU, tt L/t*9-f h3DZ-tffl 

(5) £SH*J©i*S 

jefH£«fttt£7>fc;S''J >5 0 jig/mLmLtLBT3 7tT-«lB« 
L. S««3^K(U0@fl». High pure pi asm! d is 
o I a t ion kit U»T (Boehr inger mannhei mtt 
B) fiftA7-7^5H^»t. ©*nfcffifc*77*£Hliig*rtta3<tLT. 
^'fT-iDNA Sequencing ki t (PERK IN ELME 
RttB) tffl^T2 0 <iL0>R«?3&TPCRK£€:rT^*:- Rtf?£dctt)£Qu i 
c k spin co lumn (Boehr i nger mannhe i mttH 
) £JflUT18BLfc Sg-kXMdU — ^-"CfcifiSi*. DNASeque 
ncer 377SS (Applied B i o sy s t emtt«) tffl^t«ft 

PCRi:J:^T8e.ntDNA»imi. KP-98 eoyDfT-t^N*!! 

OiStt«P^€r«fi£T*3-pOT5yBS (Asp. Hi s. Ser) Asp 
cKi smm<nXm&n£nXZn*&n&1Ztf>c>nfiiZ£t*e>. KP-986 

(6) -*+f ww f i ) y-r-tf— ^3 > 

(25) WO 9 9/1 8 2 1 8 

•>-7>^©«*. KP-9 8 6 0 7~D^7 — tfjftfCTCIll 9 1 7 b p. 6 
3975^Ba5^3-Ft50pen Reading Frame (O R F 
) *<?¥ttL. OR F«plCl4tta»*<Z>N5fcttE5>IC— 8tT*«*M>*#tt Lfc (N 
DVARH I VKADVAQSSYGLY) . N5fc«SE*ia>£. ^BET^Ot^ 
—trill 3 0 2 bp. 4 3 47£/ift»»t«l€$nfc (K5fl*^3. »^«4 
53 1 00a) . ttOR F^JtSBlCli^o^^-tt* (- 3 5«« : t t g 
t g t. - 1 Offitt: t a c g a t) RtfU atfV-AIS^fflffi (SDEW : ag 
g a g t) c:»j££n*e£M*ISaC>6n/t, *ih3 F> ( t a a) OTSICIi* 
-5*-^-tiSSn*. - 2 6. 2 k c a I /mo I ax*JU*— €r* 
TM>M-fyK - 'J fcT— hJWttUfc. 

*Sfi0!5c:IS)»U:LT. KP-4 3 7dt7-.^KP- H907"Dr7 
— e©*tt^ncDSG^<B±ffi«EWRtf7 5 /KEW«:««rLt. ^Ota"** 
EW8«t4Rtf54:;^T. 

J I S K 3 3 7 HC*i;ift»l3tt*€:fT^fc. ifcfrSMi. * 7 EttcoE ^tt 
elt*»e»««>SfeW€r7 1. 2mgCaCO> /L (4* DH) CD*lCT«ffl«flEC 
««». S8«)7D7-7-tft7>V> - AtyDf>J£T4 OmAPVJ/Lc 

^i^^ic^n-enmJBLfc («8«>!B) . 

tt»7fili. «7-f^r*^^»S» (3B(S]«ffl) cU. -t4tt«*«T#^>J:^lc 
8x8cmffiicatttt. B3!I»1B. fe-&^ii»ftft*DD<Oft»^lCT^-^ h> 
-5- (±ft»fmS) €r«fflU. 1 5*C. 1 0 0 r pmT 1 0»PJft»efTT» 
^. S£\ K*tt. (15S) tfttt^tlff^^eflt^WKTflff 

%Tu/ii>«§tlAcL. 1 5«**>tt*i<Z)Samtfjfi€:#*?>. B*»mflDOift 
»*ICJ:4»0^€: 1 0 0 t Lfc«^<Ott^ Srft^^lSat LT«U/t. wOlg 
*€rR8lc5iT. 
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! BSc-ft (96) 
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i OA 
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; HKH-h «joa 


20 
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iAA-MA 


5.0 






! ?xi/» 






10. 0 


: PEC 
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8.0 








5.0 
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3.0 


. sec 
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(27) WO 99/1821 8 

#SfS«Btt : J I S 2**S8t h 'J OA 
featt&Ktt: SKS-6 Cs**> h*1"7ttS) »*ft. 

AA-MA.:V»7>CP5. 7? UJUtt-^K >amfif?# 

(BASFttJJ) 
PEG : #'JX^W>$"J ¥^#^8, OOO 

£ 8 





7* n r 7 - t 






*3e%s,l 


Bacillus sj>. KSU-KP43C9SffiW 2 ) 


106 




Bacillus sp. K3H<P1790(SStti«S) 


.106 
105 


**9ifi3 


Bacillus sp. Ksu-mawmmm 3 ) 




Savinase 12 0T type Whit** 


103.5 


tt&£,2 


Durazv»e 6.0T® 


103.5 




fib 


100 



LAS :fi«7)M^W (C, t - » 4 ) ^>^>7^*>*tr-'J'>A 
(tt*itoBttH5fflT*#> 

#'J^vXfU>7->^I-f^ ( E OV^ttlB^ ;Pft 4 ) 
AEP : 3j5'J^yX5 L U>*tJ^+x7'DeL'>7'> , J^X-T^ 

(EOW»jD^Hk8, PO¥^tttI]^rt'tt3) 
AES : ^•j3i-*^X5 i U>T^*^ (Ci • - i ■ ) I-f^BBtHJOA 
(EO?^WDtJl-ft2. 5) 

tf*7-f h : 4Affi-tr^^'f K JF*9tfcg3tfm. 
BK^MJOA.^^R 



A S 
A E 



*8*0. IStt#|3JD*frT*>-pT<>, *B91S*E£Lfcifc»S! (ifc*A) 

«9iC^Ta«Oi5ti*«l 0 OISSC HJ6fcl2Xtt3T»£nfcBac i 
I Jus sp. KSM — KP4 3. KSM-KP 1 7 9 07IJKSM-KP9 
8 6 0 l&Jfc 0*5891 ^d-? 7— tT*5»15fia»£t#WlB 6 2-2 5 7 99 0^4i« 
C*«)^ffilC»tJ*W»Ufc»©ft (6APU/g) fclffiSBEfiSLT*:^ 
Oft#mfifit«j€««Lfc. &*3. ©tttt»»©«^KCi. »*. PC. AC- 
1. AC-2 €:lfcl>fcl^T8*HkLfcft*1£ifci::. »#. PC. AC-1. A 



(28) WO 9 9/1 8 2 1 8 

£7 1. 2rogCaCO.,./L (4* DH) *>*KT«JB 

« 9 . . 



5) Oft 



US-2 

US-3 

A3-2 . 

SJLS 

AOS 

SFf 

AES- 2 
AE-S 
AE-4 
AE 5 
At 

\ STPP 

i y ox. . 
' Kfif y vol* 

h 

HTA 

PAA 
AA-UA 

est 

! PEC 
I FTP 

; j -a, 
-7Deu>r«)3-^ 

»* 

PC 

AC-l 
AC-2 



• 4 

j 2D 



! 5 

i 



* * w tt 

8 S 9 I I 



au- 
ra. 



27 
3 
2 

1.5 



4 j 

3 

IS 

I 

25 



12 | 
10 



3 
2 

0.3 : 
0.2 
3 



: j 

I 15 



}20. 



J. 5 
20 



!20 



15 
5 



■■ 13 
i 10 



in 

zr. 



10 

2&S.20 
10 • 15 

5 . : 



1 3 
2 

I . 1.5 



I s I 

1 17.5 i 0 1 
02 



1 10 

* 5 



j 0.2 
; J 
! 5 



I 0.3 0.3 03 O) 
02 0.2 0.2 03 



2 

I 3 

I 2 



100 I too ! 100 



j Ett i ttAk 



2Qx/ 
301 



:2o*.-: 



2 2 
3 



im 1 too i too 



2 

a i * 



I 100 



Ol 

0.3 
38.2 
5 



fti: 

0.3 , 
XL21 



... I 

■ao I 



2% : 202 ; a*/ : aw. I 

30L 1301 !3QL {.'301! 



200L 

^■311 



20«L j 

m : 



(29) WO 9 9 / 1 8 2 1 8 

LSA-2 : 7^**^>-fcT>;Wl**>R (7)^JU«0«*ttl O- l 4) % 

4 8XNaOHTf»UiO 

LAS- 3 : 7 ^JV^-tr (7MJHSOK*» 1 O - 1 4 ) € 

5 0XKOHTl>ftLtt)O 

AS-2 : H/Xy-ily2 5^7i-h (C, , -C, . «fi) O^h'JOAJfi 

SAS : Ci • -C, ■ 7;P*>X^*>it^ MJOA 

AOS : 7^7T3fP7^>^)Hjx>a6^ hUOA 

S F E : /t-i»ffl**. 7^7 T^^iWBteK^^^X^xJI/^ h U OA 

AES-2 : #U*+>X^U>7iU*^ (C. * -Ci ■ ) X— ^ttttT" K 

•JOA <EO¥*9ttftreJHfc2) 
AE-3 : Ci » -C, * 7)Ua~;HC EOt^ 3 *JH=ttHLfcfeG> 
AE~4 : C» , -C, • 7)HJ-;HCEO£¥J!i7. 2 ^e^ttlL/ifero 
AE-5:Ci t • 2»7)HJ-JWCEO€r^7*;UftttlL/tfe<D 

AG:7m.(tyjj|ft*) ^3>H (¥^fi^flE 1 . 5) 

Bi&ttie* : #an7;u5 ®^2 3 smL/i 0 0 g 

£Att£&&: SKS-6 (tf-Na, S 1, O. . eflttBtty'J^-h, V 

l^fiRSSt : J I S 1 S8St h MO A 
STPP : h»J#';'J>S^h«JOA 
NT A :xhUoh»J»aft^hUOA 

PAA :#y7^yjWI6^ hUOA. ^^fll 2. 000 
A A — MA : 7*'J;V«/^U'f >K^ffi^^ 
CMC : S'^/U-tJUO-^MJ OA 

PEG :#'JX^l^>yj3-^. ¥*3*HFfi6. 000 
PVP ; #>J fx/Veo'J K>. ¥^57TF : fl4 0. OOO. K«= 2 6-35 
®7t«« : T/rt-JlCB St. -t^v^^S Afeffifitt l : 1 TS6 Lfc. 

t,© (ttfi:'fi^fti«W«&li^y/t-)l,CBS<D*e^) 
: 8- 2 3 9 7 0 0^1>«O^ffi91KG(0&»ia££&ffi^ 



— 8 — 



<30) WO 99/18218 

to* : «J#7— fcfl 0 0T. ^-?5;l-6 0T, WKAC500' - (?Ei ( 

«) ft) €rMtt*Tl : 1 : KDfifttfifttfcfcO 
PC riS&By-y. ¥*3ia*g4 0 0 jim. j****»V-5<1::T*H Lfcfc 

AC - 1 :rh77tf/H?U>y75> 

AC- 2 : 7CD<^3i-*i'A>-e>^;l,*>K[^hU'>A 

>-tf>^JP*>K^h'J'>A€r»2nUfc. *t>T3fclg« 7 T»&*lfcB a c i I 

lus s p. ksm-kp4 zto*o>y)\,**)-?uf7— tffi&ttfctstn u 



(3D 



ill o 



W099/1 82 18 



<Cft»> 









«H c 


% \ 


' U 


15 


16 


"\ 




j 80.0 


80. 0 . 


80.0 


80. 0 j 




: 16.0 


12.0: 


16.0 


12.0 : 




I 2.0 


2.0 








1 




2.0 


2.0: 


#»JT?«J Aft* h '.Of 


j 1.0 


l.o: 


1.0 


L0. 


?t a 4 A* 


i 

: 

1 1 


4.0 j 




4.0 j 


^ Bacillus s/>. KSU-KP43 T4 


! l.o 

! i 


i.o i 
i 

1 


1.0 


,.0| 

1 



l)Rg5 0 0-7 0 0 ^m 

12-14. B0 3 F%^ftBI ; Ert^l2) 
JW»^fi.8, 0 0 0 

&1 1 «r^raA«>eftftSft#«ftMft»?Hfflfi£«J€*l6«8 trattlCUTIB 



(32) WO 9 9/ 1 8 2 1 8 

81 I 



! « # 

i 






a 


18 


18 


20 


21 




4 




; 4 


4 


| V:?.*/-*£P-7085»* 




4 








SO 


30 






1 EDTA 






3u 


~ i 










30 ! 




20 


20 


20 


20 




20 


20 




1 4t&nm&z» j 10 


10 


10 


10 


A A — MA** . 


4 


4 


4 


4 




10 


10 


10 


10 


: 'Jtf^-iM 0OT* 


as 


as 


0.5 


0.5 


j (/tfvA-fw x*1±5!) 


1 


1 


1 


1 1 

i 


i bacillus sp. K3I-KP43 7A* U 


0.5 5 


0.5: 

! 


0.5 


0.5! 

! 



(W«2. 0 0 0) 
&0^oeu>^+1f-f KB. 5*AfttH%b 



4) :T7'IA«-vu-r 
(1) ft»E<DBS 

»S2 5cmOffiS»a>JfllC-|*3fcr)2. S g <D0Pff €rtt€T*3-lcatf L 
. 1 1 5ri2fiiC»i:R»a«fT6 0»«Da3ftr. KttCftUfc. 

(2) 



(33) W099/1 8.2 1 B 

«mi5fc»« : CiTftS <») K£SfftftSfti<Mft (i»NP-8 1 0) 

ifcfrffl* ; *flr 6 2 . 3mgCaCO. /L (3. 5* DH) 
2SUB*fle : 0. 2MX 
(3) Sfffi^fc 

Ttt»€:fTofc. tt#««>ini€ 1 xxy ho vixaiejftfeu, »e 

MOT 1 0 

ft 1 2K*Tftl£#*ffll^ ©ftfcS&»«ffiifc»aM8J£«»«:»*:. Ctlt»<0 



9 



(34) 



W09 9/1 8 2 1 8 



(35) 



WOS 9/18218 



&1 2 



$ I 3 



* * 


r~ 
i 


* & «H 


VLB 




22 


23 


' 24 


IT 


! 26 ■ 


|M 

| 




30 


25 


30 


i — 

! 
i 

! 25 


50 


j (W 




5 


6 


5 


5 


5 


(C» 


mjox. 


5 




6 






! WJi 


2 


2 

. j 


2 


1 
1 


i ; 
1 


jlc) 


C£lfcftl2) «• 


2 


o 


2 


1 


3 




0.0 


0.5 


0.5 


0.5 


0;5| 




•v*"«6 0Tt 




1 1 


1 




BociJlus sp. KSW-KP43 TA*'J 


0.5 


0.5| 


0.5 


0.5 


0.5 ■ 








10 | 




5 






15 


j 10 


4 


E : 




39 '" 


53 j 


48 


55 


SO 



1> 7? 'J «1^B AS FHS 

2> #*Jfcftl2~14©sec-T zt - /u&jl? U > * 4 *t -f K 7 ^ H . K O 
tTl ^^tr* K4. 5*^fttot* 

S. 4) &WtWltWf98*f- C - 1 7 9 8 9 9-^^l'idK 
fflEifcJWA (&KH6#gl) icTEftl 3etS©E£fti;-c&«»*£t6lnL 



(36) 



W09 9/1 82 1 8 



LISTING 



<II0> KA0 CORPORATION 

<I20> Alhalioe Protease 

<130> FP-KS-0498 

<150> JP 09-274570 

<151> 1397-10-07 



1 



<2I0> 

<2I1> 639 

<2i2> m 

<213> Bacillus sp. 



<220> 

<22J> mi sc_ feature 

<222> 23. 29. 32. 45. 47. 53. 70. 74. 89. 102. 105. 128. 130. 131. 132. 133. 146. 

148. 160. 165. 172. 183. 187. 188. 189. 194. 286. 306. 324. 369. 431. 501. 

531. 541 . 584. 591. 592. 594. 595. 596. til 1. 632 
<223> Xaa«arbitraty aoino acid 
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3) KAC-500® C-trAv— *f* 5 0 0U/g, *EE»»52) 

4) Lipolase 100T® (^:.af^?ttS!) 



(37) WO 99/1 8218 

Met Are Lys Lys Lys Val Phe Leu Ser Val Leo Ser Ala Ala Ala lie 
15 10 15 

Leo Ser Thr Val Ala Leu Xaa Asn Pre Ser Ala Cly Xaa Ala Arg Xaa 

20 25 30 

Phe Asp Leu Asp Phe Lys Gly He Gla Thr Thr Thr Asp Xaa Xaa Cly 

35 40 45 

Phe Ser Lys Gin Xaa Gin Thr Gly Ala Ala Ala Phe Leu Vat GIu Ser 

50 55 60 

Glu Asn Val Lys Leu Xaa Lys Gly Leu Xaa Lys Lys Leu Glu Thr Vat 
65 70 75 80 

Pro Ala Asn Asn Lys Leu His lie Xaa Gin Phe Asn Gly Pro lie Leu 

85 90 95 

Glu Glu Thr Lys Gin Xaa Leu Glu Xaa Thr Gly Ala Lys He Leu Asp 

100 105 110 

Tyr lie Pro asp Tyr Ala Tyr He Val Clu Tyr Glu Gly Asp Val Xaa 

115 120 125 

Ser Xaa Xaa Xaa Xaa He Clu His Val Glu Ser Val Glu Pro Tyr Leu . 

130 135 140 

Pro Xaa Tyr Xaa lie Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser Xaa 
145 150 155 160 

Leu Val Lys Ala Xaa Ala Leu Asp Thr Lys Gin Xaa Asn Lys Glu Val 

165 170 175 

Gin Leu Arg Gly lie Glu Xaa lie Ala Gin Xaa Xaa Xaa Ser Asn Asp 

180 185 I'JO 

Val Xaa Tyr lie Thr Ala Lys Pro Glu Tyr Lys Val Uei Asn Asp Val 
195 200 205 
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(38) 
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(39) 
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Ala Arg Glr He Val Lys Ala Asp Va! Ala Glu Scr Ser Tyr Gl* Leu 

210 215 220 

Tyr Cly Gin Cly Clo lie Val Ala Val Ala Asp Thr Cly Uu Asp Thr 
25 230 235 . 240 

Cly Arg Asn Asp Ser Ser Mel His Glu Ala Phe Are Gly Lys He Thr 

245 250 255 

Ala Leu Tyr Ala Leu Gly Ars TJir Asn Asn Ala Asn Asp Thr Asn Gly 

260 265 270 

His Cly Thr His Val Ala Cly Ser Val Leu Gly Asn Gly Xaa Thr Asn 

275 280 285 

Lys Gly Uet Ala Pro Gin Ala Asn Leu Val Phe Gin Ser lie Utl Asp 

290 295 300 

Ser Xaa Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Uu Phe 
305 310 315 320 

Ser Gin Ala Xaa Ser Ala Gly Ala Arg lie His Thr Asn Ser Trp Gly 

325 330 335 

Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp Asp 

340 345 350 

Tyr Val Arg Lys Asn Asp Uet Thr lie Leo Phe Ala Ala Gly Asn Glu 

355 360 3U5 

Xaa Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn Ala 

370 375 380 

He Thr Val Gly Ala Thr Giu Asn Leu Arg Pro Ser Phe Gly Ser Tyr 
385 390 395 400 

Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro Thr 
405 410 415 



Lys Asp Giy Arg lie Lys Pro Asp Val Uet Ala Pro Gly Thr Xaa lie 

420 425 430 

Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala Asn 

435 440 445 

His Asp Ser Lys Tyr Ala Tyr Uet Cly Gly Thr Ser Uet Ala Thr Pro 

450 455 160 

lie Val Ala Gly Asn Val Ala Gin Uu Arg Glu His Phe Vat Lys Asn 
465 470 475 480 

Are Gly lie Thr Pro Lys Pro Ser Uu Uu Lys Ala Ala Leu lie Ala 

485 490 195 

Gly Ala Ala Asp Xaa Gly Uu Gly Tyr Pro Asn Gly Asn Gin Gly Trp 

500 505 510 

Gly Arg Val Thr Leu Asp Lys Ser Uu Asn Val Ala Tyr Val Asn Glu 

515 520 525 

Scr Ser Xaa Leu Ser Thr Ser Gin Lys' Ala Thr Tyr Xaa Phe Thr Ala 

530 535 540 

Thr Ala Gly Lys Pro Leu Lys lie Ser Leu Val Trp Ser Asp Ale Pro 
545 550 555 560 

Ala Ser Thr Thr Ala Ser Val Thr Uu Val Asn Asp Leu Asp Leu Val 

565 570 575 

lie Thr Ala Pro Asa Gly Thr Xaa Tyr Val Gly Asn Asp Phe Xaa Xaa 

580 585 590 

Pro Xaa Xaa Xaa Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val Phe 

595 600 605 

lie Asn Xaa Pro Gin Ser Gly Thr Tyr Thr lie Glu Val Gin Ala Tyr 
610 615 620 



(40) WO 9 9/18218 

Asn Val Pro Val Gly Pro Gin Xaa Phe Ser Uu Ala He Val Asn 

625 630 635 

<210> 2 

<211> 640 

<212> PHT 

C213> Bacillus sp. 

<220> 

<22l> nisc_ feature 

<222> & 24. 30. 33. 47. 4& 54. 71. 75. 90. 103- Iftfi. 129. 131. 132. 133. 131. 147. 

14S. 161. 166. 173, 184. 188. 189. 190. 195. 287. 307. 325. 370. 432. 502. 

532.542.535.592.593.595.596.597.612 633 
<223> Xaa-arbilrary anino acid 

<400> 

Uet Arg Xaa Lys Lys Lys Val Flte Leu Scr Val Uu Ser Ala Ala Ala 

1 5 10 15 

He Leu Ser Thr Val Ala Leu Xaa Asn Pro Ser Aia Cly Xaa Ala Arg 

20 25 30 

Xaa Phe Asp Uu Asp Phe Lys Cly lie Clo Thr Thr Thr Asp Xaa Xaa 

35 40 45 

Gly Phe Ser Lys Gin Xaa Glo Thr Gly Ala Ala Ala Phe Leu Val Glo 

50 55 60 

Ser Clu Asn Val Lys Uu Xaa Lys Gly Leu Xaa Lys Lys Uu Glu Thr 
65 70 75^ 80 

Val Pro Ala Asn Asn Lys Uu His lie Xaa Glo Phe Asn Gly Pro He 
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85 90 95 

Uu Glu Glu Thr Lys Cln Xaa Leu Glu Xaa Thr Gly Ala Lys He Uu 

100 105 110 

Asp Tyr He Pro Asp Tyr Ala Tyr lie Val Glu Tyr Glu Gly Asp Val 

115 120 125 

Xaa Ser Xaa Xaa Xaa Xaa lie Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 140 

Uu Pro Xaa Tyr Xaa He Asp Pro Cln Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 

Xaa Uu Val Lys Ala Xaa Ala Leu Asp Thr Lys Cln Xaa Asn Lys Clu 

165 170 175 

Val Cln Uu Arg Cly He Glu Xaa He Ala Gin Xaa Xaa Xaa Ser Asn 

180 185 190 

Asp Val Xaa Tyr lie Thr Ala Lys Pro Glu Tyr Lys Val Uet Asn Asp 

195 200 205 

Val Aia Arg Gly He Val Lys Ala Asp Val Ala Clo Scr Ser Tyr Cly 

210 215 220 

Uu Tyr Cly Cln Cly Glo lie VaJ Ala Val Ala Asp Thr Cly Leu asp 
225 230 235 240 

Thr Cly Arg Asn Asp Ser Ser Uet His Glu Ala Phe Arg Gly Lys lie 

245 250 255 

Thr Ala Uu Tyr Ala Uu Gly Arg Hir Asn Asn Ala Asa Asp Thr Asn 

260 265 270 

Gly His Gly Thr His Val Ala Cly Ser Val Uu Gly Asn Cly Xaa Thr 

275 280 285 

Asn Lys Gly Uet Ala Pro Gin Ala Aso Uu Val Phe Gin Ser lie Uet 
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290 295 300 

Asp Ser Xaa Cly Cly Uu Gly Gly Leu Pro Ser Asn Leu Cln Thr Leu 
305 310 315 320 

Phe Ser Cln Ala Xaa Ser Ala Gly Ala Arg lie His Thr Asn Ser Trp 

325 330 335 

Gly Ala AU Val Asa Gly Ala Tyr Thr Thr Asp Ser Arg Aso Val Asp 

340 345 350 

Asp Tyr Val Arg Lys Asn Asp Uct Thr (le Leu Phe Ala Ala Gly Asn 

3S5 360 365 

Glu Xaa Pro Asn Cly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Aso 

370 375 380 

Ala lie Thr Val Gly Ala Thr Glu Asd Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

Tyr Ala Asp Asn lie Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 

405 410 415 

Thr Lys Asp Gly Arg lie Lys Pro Asp Val Met Ala Pro Gly Thr Xaa 

420 425 430 

lie Uu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 

435 440 445 

Asn His Asp Ser Lys Tyr Ala Tyr Uet Gly Cly Thr Ser Uet Ala Thr 

450 455 . 460 

Pro ile Val Ala Gly Asn Val Ala Gin Uu Arg Glu His Phe Val Lys 
465 470 475 4H) 

Asn Arg Gly Ile Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu ile 

485 490 495 

Ala Gly Ala Ala. Asp Xaa Cly Uu Gly Tyr Pro Asn Gly Asn Gin Gly 

(44) W099/1 82 1 8 

|S 10 15 

ctg teg act gt1 .gca tta aac aat ccc teg get ggt gat gca agg act 96 
Uu Ser Thr Val Ala Leu Aso Aso Pro Ser Ala Gly Asp Ala Arg Thr 

20 25 30 

ttt gat ctg gat ttt aaa gga att can aca aca acc gat gtc agt ggt 144 
Phe Asp Leu. Asp Phe Lys Gly He Gin Thr Thr Thr Asp Val Ser Gly 

35 40 45 

ttc tec aaa cag cga can aca ggl gcg get gca ttt ctg -gtg gag tct 192 
Phe Ser Lys Cln Arg cin Thr Gly Ala AU Ala Phe Uu Val Glu Ser 

50 .55 GO 

gaa aat gtg aaa ctt ctl aaa gga ttg eta aae aaa ctt gaa aca gta 240 
Glu Asn Val Lys Uu Uu Lys Gly Uu Leo Lys Lys Uu Glu Thr Val 
65 70 75 80 

ccg gca aat aat aaa etc cat att gtc caa Itc aat ggc ccc att tta 288 
Pro Ala Asn Asn Lys Leu His tie Val Gin Phe Asn Cly Pro lie Uu 

85 90 95 

gaa gaa aca aaa cag aag eta gag aca act gga gca aag att etc gac 336 
Clu Glu Thr Lys Cln Lys Uu Glu Thr Thr Cly Ala Lys lie Leu Asp 

100 105 110 

lac ate cct gat tat gca tat att gtc gag tat gag ggg gat git cag 284 
Tyr lie Pro Asp Tyr Ala Tyr Me Val Glu Tyr Glu Gly Asp Val Gin 

115 120 125 

tea aaa gtc ccc tec att gaa cac gig gaa tea gig gag cca tar ttg 432 
Ser Lys Val Arg Ser lie Clu His Val Glu. Ser Val Clu Pro Tyr Uu 

130 135 140 

ccg aaa lac aaa ata gat ccc cag ctt ttc aca aaa ggc gca teg act* 480 
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500 505 510 

Trp Gly Arg Val Thr Uu Asp Lys Ser Uu Asn Val Ala Tyr Val Asn 

515 520 525 

Glu Ser Ser Xaa Uu Ser Thr Ser Gin Lys Ala Thr Tyr Xaa Phe Thr 

530 535 540 

Ala Ihr Ala Cly Lys Pro Uu Lys lie Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Uu 

565 570 575 

Val lie Thr Ala Pro Asn Gly Thr Xaa Tyr Val Gly Asn Asp Phe Xaa 

580 585 590 

Xaa Pro Xaa Xaa Xaa Aso Trp Asp Gly Arg Asn Asn Val Glu Asn Val 

595 600 605 

Phe Ile Asn Xaa Pro Gin Ser Cly Thr Tyr Thr lit Glu Val Gin Ala 

610 615 620 

Tyr Aso Val Pro Val Cly Pro Gin Xaa Phe Ser Leu Ala Ile Val Asn 
625 630. 635 640 

<2I0> 3 

<211> 1920 

<212> DMA 

<213> Bacillus sp. 

<400> 

atg aga aag aag aag gtg ttt tta tct gtt tta tea get gca gcg att 48 
Wet Arg Lys Lys Lys Val Phe Uu Ser Val Uu Ser Ala Ala Ala lie 

(45) WO 99/1 8218 

Pro Lys Tyr Lys Me Asp Pro Cln Uu Phe. Thr Lys Gly Ala Scr Thr 
US 150 155 160 

ctg gtg aaa gcg tig gcg ctt gat acg aag cag aac aat aaa gaa gig 528 
Uu Val Lys Ala Uu Ala Leu Asp Thr Lys Glo Asn Asn Lys Glu Val 

165 170 175 

caa tta aga ggc ale gag gaa ate get cag tac gta gca age aat gac 576 
Glo Uu Arg Gly lie Glu Glu lie Ala Gin Tyr Val Ala Ser Asn Asp 

180 185 190 

gtc cat tat att acg gca aag cct gaa tat aag gig atg aat gat gtg 624 
Val His Tyr lie Thr Ala Lys Pro Glu Tyr Lys Val Uet Asn Asp Val 

195 200 205 

gee aga ggt att gtc aaa gcg gat gtg gca cag age age tac ggl ttg 672 
Ala Arg Gly lie Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Cly Leu 

210 215 220 

tat gga caa ggc cac att gtc cca gtt ccc gat act gga ttg gat aca 720 
Tyr Cly Gin Gly Gin lie Val Ala Val Ala Asp Thr Cly Leu Asp Thr 
225 230 235 240 

gga aga aac gac agt leg alg cat gaa gec ttc cgc ggt aaa ata aca 70S 
Cly Arg Asn Asp Ser Ser Uet His Clu Ala Phe Arg Cly Lys ile Thr 

245 250 255. 

gca eta tat gca ctg ggt egg acg aat aat gcg aat gat acg aac ggt 816 
Ala Uu Tyr Ala Uu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn Cly 

260 265 270 

cat ggl acc cat gig gca ggt teg gta tta gga aat ggc gca acg aat 864 
His Cly Thr His Val Ala Gly Ser Val Uu Gly Asn Cly Ala Thr Asn 
275 280 285 
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aaa gga ntg gca cct caa gcg aat ctg gtl tit caa tec ate atg gat 912 
Irs Clr Uet Ala Pro Gin Ala Asn Leu Val Phe Gin Scr He llet Asp 

230 295 300 

agt agt ggt ggg ctt gga ggc Kg cct tec aat ctg caa ace tta ttc 960 
Ser Ser Gly Gly Leu Gly Cly Leu Pro Ser Asa Leu CIb Thr Leu Pbe 
305 . 810 315 320 

age caa gca ttc agt gca ggt gec aga att cat aca aac tec tgg ggg 1008 
Ser Glo Ala Phe Ser Ala Gly Ala Arg lie His Thr Asn Ser Trp Gly 

325 330 335 

gca gcg gtg aat ggg gec tac acg aca gat tec aga aat gtg gat gac lOSfj 
Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp Asp 

340 345 350 

tat gta agg aaa aat gat atg acg att eti ttc gcg get ggg aat gaa 1104 
Tyr Val Arg Lys Asn Asp Uet Thr He Leu Phe Ala Ala Cly Asa Glu 

355 3G0 365 

agg ccg aac ggc ggt acc ate agt gca cct ggt acg get aaa aac gee 1152 
Arg Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn Ata 

370 375 380 

ata aca gtc ggc gca ace gaa aac ctg cgt cca age ttc ggt tec tat 1200 
lie Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Cly Ser Tyr 
385 390 395 T 400 

gca gat aat att aac cac gtt gca cag ttc let tec cgt ggc ccg aca 1248 
Ala Asp Asn lie Asa His Val Ala Gin Phe Ser Ser Arg Gly Pro Thr 

405 4)0 415 

aaa gat ggg cga ate aag cct gat gtc atg gcg cca ggg aca tac att 129fi 
Lys Asp Gly Arg lie Lys Pro Asp Val Uet Ala Pro Gly Thr Tyr lie 



(47) W099/1 82 1 8 

420 425 430 

tta tea gca aga tct tct ctt gca ccc gat tec tee ttc tgg gcg aat 13-14 
Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala Asn 

435 440 445 

cat gac age aaa tat gee tat atg ggt gga acg tec atg gca aca ccg 1392 
His Asp Ser Lys Tyr Ala Tyr Uet Gly Gly Thr Ser Uet Ala Thr Pro 

450 455 460 

alt gtt geg ggg aat gtt gca cag etc cgt gag cat ttt gtg aaa aat 1440 
lie Val Ala Cly Asn Val Ala Glo Leu Arg Glu His Phe Val Lys Asn 
465 470 J75 480 

aga gga ate act cct aag cct tec eta tig aaa gca get ttg att gca 1488 
Arg Gly lie Thr Pro Lys Pro Ser Leo Leu Lys Ala Ala Leu Me Ala 

485 490 495 

ggt get get gat gtt gga ttg ggt tat ccg aac gga aac caa gga tgg 1536 
Gly Ala Ala Asp Val Cly Leu Gly Tyr Pro Asn Cly Asn Gin Cly Trp 

500 505 510 

ggc cga gtg acc ctg gat aaa teg ttg aac gtt gec tat gtg aar gaa 1584 
Cly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn Glu 

515 520 525 

tec agt gee eta tea act age caa aaa gcg aca tat acc ttt act gca 1632 
Ser Ser Ala Leo Ser Thr Ser Glo Lys Ala Thr Tyr Thr Phe Thr Ala 

530 535 540 

acg gcg ggc aag cca ttg aaa ate tec ctg gta tgg teg gat gee cct 1680 
Thr Ala Gly Lys Pro Leu Lys lie Ser Leu Val Trp Ser Asp Ala Pro 
545 550 555 560 

gca age act act get tct gta acc ctg gtc aat gat ttg gat ttg gtc 1728 



<48) W099/1 82 1 8 

Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asa Asp Leu Asp Leu Val 

565 570 575 

att aca gca cca aac gga aca aga tat gtc ggg aat gac ttc tea tea 1776 
Me Thr Ala Pro Aso Gly Thr Arg Tyr Val Gly Asn Asp Phe Ser Ala 

580 585 590 

cca ttt gac aat aac tgg gat ggc cgc aat aac gta gaa aat gta ttt 1824 
Pro Phe Asp Asn Aso Trp Asp Gly Arg Asn Asa Val Glo Asn Val Phe 

595 600 605 

att aat teg ccc caa agt gga aca tat acc att gag gtg caa gca tat 1872 
lie Asn Ser Pro Glo Ser Cly Thr Tyr Thr He Glu Val Glo Ala Tyr 

610 615 620 

aat gtg ccg gtt gga cca caa aac tie teg ttg gca att gtg aac taa 1920 
Asn Val Pro Val Gly Pro Gin Asa Phe Ser Leu Ala He Val Asn 
625 630 635 

<2I0> 4 

<2H> 1923 

C212> DMA 

<213> Bacillus sp. 

<400> 

atg aga aag aag aaa aag gtg ttt tta let gtt tla tea get gea gcg 48 
Uet Arg Lys Lys Lys Lys Vat Phe Leo Scr Val Leu Ser Ala Ala Ala 
I 5 10 15 

att ttg leg act gtl gcg tta agl aal cca tet gca ggt ggt gca agg 96 
lie Leu Ser Thr Val Ala Leu Ser Aso Pro Ser Ala Gly Gly Ala Arg 
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20 25 30 

aat ttt gat ctg gat ttc aaa gga att cag aca aca act gat get aaa 144 
Asn Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 

35 40 45 

ggt ttc tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa 192 
Gly Phe Scr Lys Gin Cly Gin Thr Gly Ale Ala Ala Phe Leu Val Glu 

50 55 60 

tct gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 240 
Ser Clu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 
65 70 75 80 

gtc ccg gca aat aat aaa etc cat att ate caa ttc aat gga cca att 288 
Val Pro Ala Asn Asn Lys Leu His He lie Gin Phe Asn Gly Pro lie 

85 90 85 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 
Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 

100 105 no 

gac tac ate cct gat tat get tar. att gtc gag tat gag ggc gat gtl 384 
Asp Tyr lie Pro Asp Tyr Ata Tyr He Val Clu Tyr Clu Cly Asp Val 

115 120 125 

aag tea gca aca age acc att gag cac gtg gaa tcr gtg gag cct tat 432 
Lys Ser Ala Thr Ser Thr He Glu His Val Clu Ser Val Glu Pro Tyr 

130 135 uo 

ttg ccg ata lac aga ata gat ccc cag ctt ttc aca aaa ggg gca tea 480 
Leu Pro He Tyr Arg lie Asp Pro Gin Uo Phe Thr Lys Cly Ata Ser 
145 150 155 1 60 

gag ctt gta aaa gca gig gcg ctt gat aca aag cag aaa aat aaa gag 528 
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Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lr$ Cln Lys Asa Lys Clu 

J65 170 17S 

gtg caa Ua aga ggc ate gaa caa ate gca caa ttc gca au age aat 576 
Val GId Uu Arg Cly Me Clu Cln lie Ala Cln Phe Ala lie Scr Asn 

180 185 190 

gal gig eta la I att acg gca aag cct gag tat aag gtg atg aat gat G2I 
Asp Val Leu Tyr lie Thr Ala Lys Pro Clu Tyr Lys Val Bel Asn Asp 

lift 200 205 

gtt geg cgt gga att gtc aaa gcg gat gtg get cag age age tac ggg 671* 
Val Ala Are Gly lie Val Lys Ala Asp Val Ala Cln Scr Ser Tyr Gly 

210 215 220 

ttg tat gga caa gga cag ate eta gcg gtt gec gat aca ggg ctt gal 72) 
Leu Tyr Gly Cln Ciy Gin lie Val Ala Val Ala Asp Thr Gly Uu Asp 
225 230 235 240 

aca ggt cgc aat gac agt teg atg cat gaa gec lie cgc ggg aaa att 768 
TV Gly Arg Aso Asp Ser Scr Uet His Glu Ala Phe Arg Gly Lys He 

245 .250 255 

act gca tta tat gca ttg gga egg acg aat aat gec aat gat acg aat 81fc 
Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Aso Ala Asn Asp Thr Asn 

260 265 270 

ggt cat get acg cat gtg get ggc tee gta tta gga aac ggc tec act 864 
Gly His Cly Thr His Val Ala Gly Ser Val Leu Gly Aso Gly Ser Thr 

275 280 285 

aat aaa gga atg gcg cct cag geg ut eta gtc ttc caa let ate atg 912 
Asn Lys Gly Uet Ala Pro Gin Ala Asn Lea Va! Phe Gin Ser lie Uet 
290 295 .300 
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gat age ggl ggg gga ctt gga gga cla cct teg aat eig caa acc tta 860 
Asp Ser Gly Cly Gly Leu Gly Gly Uu Pro Ser Aso Leo Cln Thr Leu 
305 310 315 320 

ttc age caa gca tac agt get ggt gec aga att cai aca aac tec tgg 1008 
Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg lie His Thr Aso Ser Trp 

S25 830 335 

gga gca gca gtg aat ggg get tac aca aca gat tec aga aat gtg gat 1056 
Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Scr Arg Asn Val Asp 

340 345 350 

gac tat gtg cgc aaa aat gat atg acg ate ctt ttc get gec geg aat 1104 
Asp Tyr Val Arg Lys Asn Asp Uet Thr lie Uu Phe Ala Ala Gly Asn 

355 360 365 

gaa gga ccg aac ggc gga acc ate agt gca cca ggc aca get aaa aat 1152 
Glu Gly Pro Asa Cly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Aso 

370 375 380 

gca ata aca gtc gga get acg gaa aac etc cgc cca age ttl ggg tci 1200 
Ala lie Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

tat geg gac aat ate aac cat gtg gca cag ttc tct tea cgt gga ccg 1248 
Tyr Ala Asp Aso lie Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 

405 410 415 

aca aag gat gga egg ate aaa ccg gat gle atg gca ccg gga acg tic 129G 
Thr Lys Asp Cly Arg lie Lys Pro Asp Val Uet Ala Pro Cly Thr Phe 

420 425 430 

au eta tea gca aga tct let ctt gca ccg gat lec tec ttc tgg gcg I&U 
lie Uu Ser Ala Arg Ser Ser Uu Ata Pro Asp Ser Ser Phe Trp Ala 
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435 440 445 

aac cat gac agt aaa tat gca tac atg ggt gga acg tec atg get aca 1392 

Aso His Asp Ser Lys Tyr Ala Tyr Uet Gly Cly Thr Ser Uet Ala Thr 

450 455 460 

ccg ate gtt get gga aac gtg gca cag ctt cgt gag cat ttt gtg aaa 1440 
Pro lie Val Ala Cly Asn Val Ala Gin Uu Arg Glu His Phe Val Lys 
465 470 475 480 

aac aga ggc ate aca cca aag cct tct eta tta aaa gcg gca ctg att I4S8 
Asn Arg Gly lie Thr Pro Lys Pro Ser Uu Uu Lys Ala Ala Uu lie 

485 490 495 

gec ggt gca get gac ate ggc ctt ggc tac ccg aac ggt aac caa gga 1536 
Ala Cly Ala Ala Asp lie Gly Uu Gly Tyr Pro Asn Gly Asn Glo Gly 

500 505 510 

tgg gga cga gtg aca tig gat aaa tec ctg aac git gec tat gtg aac 1584 
Trp Gly Arg Val Thr Uu Asp Lys Ser Uu Aso Val Ala Tyr Val Asn 

515 520 525 

gag trc agt tct eta tec acc age caa aaa gcg acg tar teg ttt act 1632 
Glu Scr Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 

530 535 540 

get act gec ggc aag cct ttg aaa ate tec ctg gta tgg let gal gec 1680 
Ala Thr Ala Cly Lys Pro Uu Lys lie Ser Uu Val Trp Ser Asp Ala 
545 550 555 560 

cct gcg age aca act get tee gta acg ctt gtc aat gat ctg gac ctt 1728 
Pro Ala Ser Thr Thr Ala Ser Val Thr Uu Val Asn Asp Uu Asp Uu 

565 570 575 

gtc att acc get cca aat ggc aca cag tal gta gga aat gac Itt act 1776 
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Val lie Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 

580 585 590 

teg cca tac aat gat aac tgg gat ggc cgc aat aac gta gaa aat gta 1824 

Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Clu Asn Val 

595 600 605 

til att aat gca cca caa age ggg acg tat aca att gag gta cag get 1872 

Phe lie Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Clu Yal Gin Ala 

610 615 620 

tat aac gta ccg gtt gga cca cag acc ttc leg ttg gca att gtg aat 1920 

Tyr Asn Val Pro Val Cly Pro Glu Thr. Phe Ser Uu Ala He Val Asn 

625 630 635 640 

taa |923 

<210> 5 

<2II> 1923 

<212- oka 

<2I2> Bacillus st>. 

<40O> 

atg aga aag aag aaa aag gtg ttt tta let git l la tea get gca gcg 48 
Uet Arg Lys Lys Lys Lys Val Phe Uu Ser Val Uu Ser Ala Ala Ala 

5 10 15 

alt ttg teg act gtt gcg tta agt aat cca let gca ggt ggt gca agg 96 
lie Uu Scr Thr Val Ala Uu Ser Asn Fro Ser Ala Gly Gly Ala Arg 

20 25 30 

aal til gal ctg gat ttc aaa gga alt cag aca aca act gal get aaa 144 
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Asn Phe Asp Leu Asp Phe Lys Gly lie Gin Thr Thr Thr Asp Ala Lys 

35 40 45 

get t tr tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa 192 
Gly phe Ser Lys G1d Gly Cln Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

tr t gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ttt gaa aca 240 
Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Gtu Thr 
& 70 75 8 o 

gte ccg gca aat aat aaa etc cat att ate caa tie aat gga cca att 288 
Val Fro Ala .Asn Asn Lys Leu His lie lie Gin Phe Asn Cly Pro lie 

85 90 95 

tta gaa gaa aca aaa cag cag clg gaa aaa aca ggg gca aag all etc 336 
Leu Clu Glu Thr Lys Gin Cln Leu Glu Lys Thr Gly Ala Lys Me Leu 

100 105 HO 

gac tac ata cct gat tat get tac att gte gag tat gag ggc gat gtt 38-1 
Asp Tyr lie Pro Asp Tyr Ala Tyr lie Val Glu Tyr Glu Gly Asp Val 

115 120 125 

aag tea gca aca age ace att gag cac gtg gaa tec gtg gag eel tat 432 
Lys Ser Ala Thr Ser Thr lie Gtu His Val Glu Ser Val Glu Pro Tyr 

130 135 UO 

Ug teg ata tac aga ata gat ccc cag ctt ttc aca aaa ggg gca tea 480 
Leu Pro lie Tyr Arg lie Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
150 155 160 

gag rtt gta aaa gca gtg gcg ctt gal aca aag cag aaa aat aaa gag 528 
Clu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 
165 170 175 



<5S) WO 9 9/1 8218 

gig caa tta aga ggc ate gaa caa ate gca caa ttc gca ata age aat 576 
Val Gin Leu Arg Cly lie Glu Gla lie Ala Gin Phe Ala He Ser Asn 

180 185 i9o 

gat gtg eta tat att acg gca aag cct gag tat aag gtg atg aat gat 624 
Asp Val Leu Tyr lie Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 

195 200 205 

gtt grg cgt gga att gte aaa gcg gat gig get cag age age tac ggg 672 
Val Ala Arg Gly lie Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 

210 215 220 

ttg tat gga caa gga cag ate gta gcg git gee gat aca ggg ctt gat 720 
Leu Tyr Gly Gin Gly Gin tie Val Ala Val Ala Asp Thr Gly Leu Asp 
225 230 235 240 

aca ggt cge aat gac agt teg atg cat gaa gee ttc cge ggg aaa att 768 
Thr Gly Arg Asn Asp Ser Ser Uet His Glu Ala Phe Arg Cly Lys lie 

2^5 250 255 

act gca tta tat gca ttg gga egg acg aat aat gec aat gat aeg aat 816 
Thr Ala Leu Tyr Ala Leu Cly Arg Thr Asn Asn Ala Asn Asp Thr Asn 

260 265 270 

ggt cat ggt acg cat gtg get ggc tec gta tta gga aac ggc tec act 864 
Gly His Gly Thr His Val Ala Cly Ser Val Leu Cly Asn Cly Ser Thr 

275 2S0 285 

aat aaa gga atg gcg cct cag gcg aat eta gte ttc caa tct ate atg 912 
Asn Lys Gly Uet Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Uet 

290 295 300 

gat age ggt ggg «ga ctt gga gga eta cct teg aat ctg caa ace tta 960 
Asp Ser Gly Gly Cly Leu Cly Cly Leu Pro Ser Asn Leu Gin Thr Leu 



7 ) 



ttc age caa gca tac 
Phe Ser Gin Ala Tyr 



gga gca 
Gly Ala 

gac tat 
Asp Tyr 

gaa gga 
Glu Gly 
370 
gca ata 
Ala Me 
385 

tat grg 
Tyr Ala 



gca gtg aat 
Ala Val Asn 

340 
gtg cge aaa 
Val Arg Lys 
355 

erg aac ggc 
Pro Asn Cly 

aca gte gga 
Thr Val Gly 



aca aag 
Thr Lys 

ata eta 
He Leu 

aac cat 



gac aat ate 
Asp Asn lie 
405 

gat gga egg 
Asp Gly Arc 

420 
tea gca aga 
Ser Ala Are 
435 

gac agt aaa 



310 

agt get 
Ser Ala 

ggg get 
Gly Ala 

aat gat 

Asn Asp 

gga acc 
Gly Thr 
375 
get acg 
Ala Thr 
390 

aac cat 

Asn His 
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315 320 
ggt gec aga att cat aca aae tee tgg 1008 
Gly Ala Arg lie His Thr Asa Scr Trp 

330 335 
tac aca aca gat tec aga aat gtg gat 1056 
Tyr Thr Thr Asp Ser Arg Asn Val Asp 

345 350 
atg acg ate ctt ttc get gec ggg aat 1104 
Met Thr lie Leu Phe Ala Ala Gly Asn 
360 365 
ale agt gca cca ggc aca get aaa aat 1152 
lie Scr Ala Pro Gly Thr Ala Lys Asn 



gaa aac etc 
Glu Asn Leu 



ate aaa 

He Lys 

tct tct 
Ser Ser 

tat gca 



gtg gca cag 
Val Ala Gin 
410 

ccg gal gle 
Pro .Asp Val 

425 
ctt gca ccg 
Leu Ala Pro 
440 

tac atg ggt 



cca ggc 
Pro Gly 
380 
cge cca 
Arg Pro 
395 

ttc tct 
Phe Ser 

atg gca 
Uet Ala 

gat tec 
Asp Ser 

gga acg 



age ttt 
Ser Phe 

tea cgt 
Ser Arg 



ggg tct I2U0 
Gly Ser 
400 

gga ccg 1248 
Gly Pro 
415 

acg ttc I29G 
Thr Phe 



ccg gga 
Pro Gly 
430 
tec tte 
Ser Phe 
445 

tec atg get aca 1392 



tgg gtg 1311 
: Trp Ala 



Asn His Asp 

450 
ccg ate gtt 
Pro lie Vat 
465 

aac aga ggc 
Asn Arg Gly 
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Ser Lys Tyr Ala Tyr Uet Gly Cly Thr Ser Uet Ala Thr 

455 460 



get gga aac gtg gca cag ctt cgt gag cat it I gtg aaa 1440 
Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
<70^ 4 75 480 

ate aca cca aag cct tct eta tta aaa gcg gca ctg att 1488 
lie Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu l le 
485 490 495 

gec ggt gca get gac ate ggc ctt ggc tac ccg aae ggt aac caa gga IG3C 
Ala Gly Ala Ala Asp lie Cly Leu Cly Tyr Pro Asn Cly Asn Glu Gly 

500 505 510 

tgg gga cga gtg aca ttg gat aaa tec ctg aac gtt gee tat gtg aac 1584 
Trp Gly Arg Val Thr Leu Asp Lys Ser Leo Asn Val Ala Tyr Val Asn 

515 520 525 

gag tec agt tct eta tec acc age caa aaa gcg acg tac teg ttt act 1632 
Clu Ser Scr Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 

530 535 540 

gel act gec ggc aag cct ;tg aaa ate tec ctg gta tgg tct gat gec 1680 
Ala Thr Ala Gly Lys Pro Leu Lys lie Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

eel gcg age aca act get tee gla aeg ctt gte aat gat ctg gae cil \7& 
Pro Ala Ser Thr Thr Ala Str Val Thr Leo Val Asa Asp Leu Asp Leu 

565 570 575 

gte alt acc get cca aat gge aca cag tat gta gga aat gat ttt act I77G 
Val lie Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asa Asp Phe Tltr 
580 585 59o 
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,„ «. ,ac aat *»« aac m P* «* « »« -c ... 8 a> »« «U .824 
5 „ Pro Trr to Asp Asn Trp Asp CI, Ar. Asn Asn V.I Gl« ASP M 

595 600 605 

t ,. ... ... «. «» ~ « « «. ... .» ... «» «t. c, pc, .872 

P h cn.A»A..ProC. nS .rG.rI h rT,rT h rn.C l u».l 

618 OS 620 

„, aac ... cc. ... «» cca cap «c Uc .c, ... ,» ... ... »• "« 

T,r Asn va. Pro Va. Cly Pro C.n Asn Pne Ser Un Ala ... «! Asn 

~ 635 640 

625 630 

1923 

laa 

7 ** UW r-*KP43«pH»»«40X:. 3.8, *^-_* 3 " 
. T*»U ? 0TT-«P4.«PH«» %" 

4«. 7 W ^ptr-«KP43»M^'H«*-t • r* 

f7 -« WS ^N**^*t. BBtt. KP9 8 6 0*O. 
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(62) 



W099/18218 



139} 



IH8) 



9860-N2 



9860-1 8k-RV 



9860-1 8k 



9860-25k-RV 



ATT CTT AAA GCT GAT CTT GCT CAA 

ccccc ccc 

A A A A * 



3' TAT TTt GGT CIA CAT TAC CCT • 
A C C C C C 
G A A A 

c c c 



ATT AAA CCT CAT CTT ATS GCT CC 
C C C C c c 
A A A A 

G C C 



**« TTA CCT TAT TGT CAT CCT CCT TGT 
* GC.ACCCCC 



9860-N2 



(63) 



W09 9/1 8 2 1 8 



527bp 



9860-25k-W 
Pr imer4 Pri«ner2 Pr imef 3 



Primerl 

Priaerl : TCGGCAACTGCGACAATCTGG 
Priaier2 : TCTGGAATCTGTCGTGTAGGC 
Pr i«er3 : AACGGCGGTACCATCAGTGC 
p r inert 1 GGAGCCTTGCCTTCCAATCTG 



9860-25k 



*• ATT ACT CTT GCT CCT ACT GAA AA 
3 CCCC CCG 



9860-28k-RV 3' ™ «a tac cat tat aat aaa cc 



G 

G 



9860-28k 



e. AAT GAT ATG GTT ATT TTT TTT GC . 3* 
5 c c CCCCC 
A A A 



s 

WO 9-9/ 1 8 2 18 



(72)f£91# &m m 
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